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# > : With the increasing penetration of renewable energy resources and the growing impact of climate variability,
microgrid systems are operating under highly dynamic and uncertain environments. Extreme weather events, stochastic
renewable generation, rapid load fluctuations, and frequent transitions between grid-connected and islanded modes
pose significant challenges to the security, reliability, and resilience of microgrids. Conventional methods based on static
models and deterministic assumptions are often insufficient to address these challenges. Artificial intelligence offers
powerful capabilities in environmental perception, dynamic forecasting, adaptive decision-making, and online learning,
enabling the development of resilient and self-adaptive microgrid systems. This special session focuses on Al-driven
methodologies and applications for microgrids operating under dynamic and uncertain conditions, with particular
emphasis on weather-aware prediction, adaptive operation, and resilience-oriented decision-making. The session aims
to present recent advances that support the evolution of microgrids toward autonomous, resilient, and intelligent
energy systems.

Topics of Interest include, but are not limited to)

Al-based modeling and state awareness of microgrids under dynamic and uncertain environments
Weather-aware and uncertainty-informed forecasting for microgrid operation

Resilience assessment and enhancement of microgrids under extreme events and disturbances

Artificial intelligence-enabled self-adaptive operation and online decision-making for microgrids
Applications of reinforcement learning and online learning in dynamic microgrid scheduling and control
Multi-timescale adaptive energy management and coordinated control of microgrids

Intelligent decision-making for secure grid-connected and islanded microgrid operation

Demonstration projects and practical case studies of resilient, Al-driven microgrid systems
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¥ X : He received his Ph.D. degree from Durham University, UK, and subsequently conducted postdoctoral research
at the University of Exeter, UK, and Tongji University, China. He is a recipient of the Shanghai Overseas High-Level Talent
Program. His research interests lie at the intersection of artificial intelligence and smart grids. As the first or
corresponding author, he has published more than 20 SCI/El-indexed journal papers, including seven articles in IEEE
Transactions journals such as TSG, TSE, TII, TIM, and TAI He serves as a reviewer for Nature Energy and multiple IEEE
Transactions journals, and as a Young Editorial Board Member of an El-indexed journal. He has also served as Publicity
Chair for IEEE PES conferences and delivered invited academic talks. He has led nearly ten Al-empowered research
projects funded by the Shanghai Municipal Science and Technology Commission and the Shanghai Municipal Education
Commission, among others.
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¥ X : Lecturer and Master Supervisor. Currently, he serves as the Director of the Institute of Electric Power Carbon
Emission Reduction, Deputy Head of the Department of Electrical Engineering, and Assistant to the Director of the State
Key Laboratory.

He has published over 20 SCI/EI-indexed papers as the first or corresponding author, including one ESI Highly Cited
Paper, two Front-runner 5000 (F5000) papers, and four CNKI Highly Cited Papers. He has spearheaded 8 research




projects, including the Hebei Provincial Project for Top-notch Young Talents and a sub-project of the "Intelligence 2030"
National Major Program, encompassing both government-funded and industry-sponsored initiatives.
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# . : ZHEWEN NIU received his Ph.D. degree from South China University of Technology, Guangzhou, China in 2021.
In 2019, he was a visiting scholar at the Department of Electrical and Computer Engineering, University of Alberta,
Alberta, Canada, supported by the China Scholarship Council (CSC). He is currently an Associate Department Head of the
Electrical Engineering Department, College of Electrical and Power Engineering, Taiyuan University of Technology. He is
a standing committee member of the IEEE PCCC Conference Committee, a member of the IEEE PES Taiyuan Chapter, and
a reviewer for international journals such as Applied Energy and IEEE Transactions on Sustainable Energy. His main
research interests include renewable energy generation forecasting, power system operational safety and control, and
the application of artificial intelligence in power systems. He has presided over six research projects, including those
from the National Natural Science Foundation of China, the Shanxi Provincial Natural Science Foundation for Young
Scholars, and the Open Fund of the Ministry of Education Key Laboratory. He has authored or co-authored over 20
SCI/EI papers as first or corresponding author, holds four authorized invention patents, and has published one
monograph.




